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DESCRIPTION 
AUTOMATIC PAPER FEEDER 

TECHNICAL FIELD 

[0001] 

The present invention relates to an automatic paper feeder for 
automatically feeding paper to an apparatus such as a printer or a scanner, and 
relates an automatic paper feeder for realizing the feeding of paper one sheet 
at a time reliably. 

BACKGROUND ART 

[0002] 

In a conventional paper feeder, when paper stacked in a stacker is 
picked by a pick roller, paper 54 is arranged to be inserted into a portion 
between a pick roller 50 and a separation pad 51 and to be transported one 
sheet at a time into an apparatus by making use of a frictional force, as shown 
in Fig. 5. 
[0003] 

The arrangement provided is such that, to ensure that a sufficient 
frictional force acts between the pick roller 50 and the separation pad 51 at that 
time, a pad pressing means 52 is provided which applies a pressing force for 
causing the separation pad 51 to come into contact with the surface of the pick 
roller 50 by means of a pressing spring 53 so as to cause the separation pad 51 
to contact the pick roller 50. 
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[0004] 

With such a structure, however, the area where the separation pad 51 
comes into contact with the pick roller 50 inevitably becomes small, so that 
there have been cases where a plurality of overlapping sheets cannot be 
separated by the separation pad 51 , resulting in the occurrence of 
multi-feeding. 
[0005] 

Accordingly, an automatic paper feeder has been devised in which the 
shape of the pad pressing means 52 for applying a pressing force to the 
separation pad 51 is formed in a reverse U-shape, whereby the separation pad 
51 can be pressed at two portions thereof against the surface of the pick roller 
50, making it possible to more reliably separate the sheets one by one (e.g., 
refer to patent document 1 ). 
[0006] 

Even with such a structure, however, the distribution of pressure 
applied at two front and rear portions of the pad pressing means 52 is not 
uniform owing to the contact between the paper 54 and the pad 51 , so that 
there have been cases where the sheets cannot be reliably separated one by 
one. 
[0007] 

Patent document 1 : JP-A-8-91 609 

DISCLOSURE OF THE INVENTION 
PROBLEMS TO BE SOLVED BY THE INVENTION 

[0008] 
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As described above, the following problems are encountered in the 
conventional art. 
[0009] 

To pick the paper sheets stacked in such as the stacker one by one, 
the separation pad is provided with the pick roller, and the separation of the 
sheets is effected by the frictional force acting between the pick roller and the 
separation pad. However, if the arrangement provided is such that the pad 
pressing means for pressing the separation pad against the pick roller is 
pressed at one portion, it is difficult to optimize the pressure applied to the 
separation pad, resulting in the occurrence of a transport error such as 
multi-feeding. 
[0010] 

To overcome this problem, there is an automatic paper feeder in which 
the pad pressing means is formed in the reverse U-shape, whereby the 
separation pad is pressed at the two front and rear portions thereof against the 
pick roller to ensure that a transport error such as multi-feeding does not occur. 
However, depending on the type of paper, the pressure applied at the two front 
and rear portions of the separation pad does not become uniform, so that there 
have been cases where a transport error occurs. 
[0011] 

An object of this invention is to provide an automatic paper feeder 
which is used for such as a printer or a scanner to automatically transport paper 
to the apparatus, and which allows the paper stacked in a stacker or the like to 
be reliably transported one sheet at a time into the apparatus. 
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MEANS FOR OVERCOMING THE PROBLEMS 

[0012] 

To overcome the above-described problems, the following means are 
adopted in this invention. 
[0013] 

An arrangement is provided such that a pad pressing means for 
pressing a separation pad against a pick roller is formed in a reverse U-shape, 
and a pressing spring for pressing the pad pressing means to press the 
separation pad against the pick roller is provided on a central portion of the pad 
pressing means. 
[0014] 

The pad pressing means is structured so as to have a rotating fulcrum 
to be rotatable back and forth with respect to a rotating direction of the pick 
roller about a connecting portion of the pad pressing means for connection to 
the pressing spring. 
[0015] 

To ensure that a large load will not be applied to the entire pad pressing 
means when thick paper or the like is fed, a rotating arm may be provided so 
that the entire pressing means including the pad pressing means is rotatable 
about a predetermined position set at the rotating fulcrum which is the 
connecting portion for connection to the pressing spring. 
[0016] 

In addition, the position where the pressing spring is connected to the 
pad pressing means may be made movable back and forth instead of being 
fixed at the rotating fulcrum at the central portion of the pad pressing means. 
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[0017] 

By adopting the above-described means, an optimum frictional force is 
generated as the frictional force occurring between the pick roller and the 
separation pad irrespective of the type of paper, thereby making it possible to 
reliably separate the paper one by one and feed it into the apparatus. 

ADVANTAGES OF THE INVENTION 

[0018] 

As a result of this invention, it is possible to expect the following 
advantages. 
[0019] 

When the paper stacked in the stacker or the like is fed into an 
apparatus by the pick roller, it becomes possible to reliably separate the paper 
one by one and feed it into the apparatus irrespective of the type of paper. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Fig. 1 is an overall schematic diagram of the invention; 
Fig. 2 is an explanatory diagram in a case where a rotating arm is 
provided; 

Fig. 3 is an explanatory diagram in a case where a pressing spring is 
provided in the front; 

Fig. 4 is an explanatory diagram in a case where the pressing spring is 
provided in the rear; 

Fig. 5 is an explanatory diagram of a conventional pressing means for 
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pressing against a separation pad; and 

Fig. 6 is an explanatory diagram in a case where a conventional 
reverse U-shaped pad pressing means is used. 

DESCRIPTION OF THE REFERENCE NUMERALS AND SIGNS 

[0021] 

1: pick roller 

2: separation pad 

3: pad pressing means 

4: pressing spring 

5: rotating fulcrum 

6: paper 

7: rotating arm 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0022] 

In the invention, the following embodiment is adopted. 

[0023] 

An arrangement is provided such that a pressing spring and a pad 
pressing means are provided to allow a separation pad is brought into contact 
with a pick roller with an appropriate force. 
[0024] 

As a result, even in cases where a plurality of sheets are picked by the 
pick roller, the paper can be fed into the apparatus after being separated one by 
one by a frictional force at the portion of contact between the separation pad 
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and the pick roller. 
[0025] 

Further, the pad pressing means is formed into a reverse U-shape, so 
that the separation pad is arranged to be pressed at two front and rear portions 
thereof against the pick roller. 
[0026] 

As a result, it becomes possible to separate the plurality of sheets one 
by one more stably than in the case where the separation pad is pressed at one 
portion thereof against the pick roller. 
[0027] 

Further, a rotating fulcrum is provided at a central portion of the pad 
pressing means, and a pressing force based on the pressing spring is arranged 
to be applied here. 
[0028] 

In consequence, the pressure applied to the separation pad can be 
made into uniform pressure at two front and rear portions, thereby making it 
possible to perform stable separation processing of the paper. 
[0029] 

In addition, an arrangement may be provided such that a rotating arm is 
provided at the rotating fulcrum of the pad pressing means so that the pad 
pressing means becomes rotatable about a predetermined position. 
[0030] 

As a result, in a case where the picked paper is thick, it becomes 
possible to suppress the picked paper from pushing up the separation pad with 
a strong force and an excessive force from being applied to the pad pressing 
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means, making it possible to apply an appropriate force to the separation pad. 
[0031] 

In addition, the position where pressure is applied to the pad pressing 
means by the pressing spring may be arranged to be freely changed back and 
forth instead of being fixed at the central portion of the pad pressing means. 
[0032] 

In consequence, in a case where the thickness of the paper which is to 
be picked is thin, a greater pressure can be applied to the front side, making it 
possible to make the multi-feeding or the like difficult to occur. Meanwhile, in a 
case where the thickness of the paper is thick, a greater pressure can be 
applied to the rear side, making it possible to make the multi-feeding or the like 
difficult to occur. 

EMBODIMENT 

[0033] 

A description will be given of a representative embodiment in 
accordance with the invention. It should be noted that in the description below 
the same portions are denoted by the same reference numerals, and a detailed 
description thereof will be omitted in some cases. 
[0034] 

Fig. 1 shows an embodiment of the invention. 

[0035] 

In the drawing, paper 6 is picked by a pick roller 1 and is inserted into a 
portion between the pick roller 1 and a separation pad 2, and only one sheet 
among a plurality of paper sheets is arranged to be picked by means of a 
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frictional force. 
[0036] 

In this device, a pad pressing means 3 for applying pressure to the 
separation pad 2 is provided so that the frictional force between the pick roller 1 
and the separation pad 2 becomes a force appropriate for the separation 
processing of the paper. 
[0037] 

A pressing force is applied to the separation pad 2 by this pad pressing 
means 3 so that the separation pad 2 comes into contact with the surface of the 
pick roller 1. However, in a case where the pressing is effected at one point, it 
is difficult to obtain an appropriate frictional force, and a picking error such as 
multi-feeding is likely to occur. 
[0038] 

Accordingly, in this device, the pad pressing means 3 is formed in a 
reverse U-shape so that the separation pad 2 is arranged to be pressed at two 
front and rear portions thereof. 
[0039] 

As a result, since the frictional force can be applied in a wide range, the 
pressing can be effected so that the frictional force is made appropriate more 
easily than in the case where the pressing is effected at one point. 
[0040] 

However, if the pad pressing means 3 is merely formed in the reverse 
U-shape, there are cases where uniform pressure cannot be applied at the two 
front and rear portions owing to the difference in such as the thickness of the 
paper used, making it impossible to obtain an appropriate frictional force. 
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[0041] 

Accordingly, in this device, a rotating fulcrum 5 is provided at a 
connecting portion of the pad pressing means 3 for connection to a pressing 
spring 4 for applying pressure to the pad pressing means 3, so that the pad 
pressing means 3 is structured to be rotatable back and forth with respect to the 
rotating direction of the pick roller 1, to ensure that the pressure applied to the 
two front and rear portions can be made uniform. 
[0042] 

In addition, as shown in Fig. 2, a rotating arm 7 which is rotatable about 
a predetermined position may be provided at the rotating fulcrum 5 so that an 
excessive force will not be applied to the entire pressing means depending on 
the thickness of the paper which is fed. 
[0043] 

As a result, although there have been cases where the pressure 
applied to the two front and rear portions by the pad pressing means 3 fails to 
be held uniformly and a picking error occurs, the pressure can be held uniformly, 
making it possible to prevent the occurrence of a picking error. 
[0044] 

In addition, if the position of the pressing means 4 for applying pressure 
to the pad pressing means 3 is disposed forwardly of the center of the pad 
pressing means 3, as shown in Fig. 3, a greater force can be applied to the 
front side of the two portions where the pressure is applied to the separation 
pad 2 by the pad pressing means 3. Hence, the separation processing of the 
paper can be performed reliably even in cases where the paper is thin and 
multi-feeding is likely to occur. 
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[0045] 

Conversely, if the position of the pressing means 4 for applying 
pressure to the pad pressing means 3 is disposed backwardly of the center of 
the pad pressing means 3, as shown in Fig. 4, a greater force can be applied to 
the rear side of the two portions where the pressure is applied to the separation 
pad 2 by the pad pressing means 3. Hence, the separation processing of the 
paper can be performed reliably even in cases where the paper is thick and 
jamming is likely to occur. 
[0046] 

The position of the pressing means 4 for applying pressure to the pad 
pressing means 3 may be made selectable so as to perform optimal separation 
processing in conformity with the paper. 
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